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Wintering Beef Cows in the Rice Area
By
M. G. Snell, C. I. Bray, F. L. Morrison, Murl Jackson, and A. S. Gates
IN cooperation with Swift and Co.,
Lake Charles, La.
liOt 7. Cows wintered on rice straw, concentrates, salt, and di-sodium phosphate.
LOUISIANA STATE UNIVERSITY
AND
AGRICULTURAL AND MECHANICAL COLLEGE
AGRICULTURAL EXPERIMENT STATIONS
W. G. Taggart, Director
SUMMARY
1. Supplementing rice straw and pasture with 3 pounds of mixed
rice products and cottonseed meal for 90 to 112 days reduced
death losses from 5.7% to a minimum of 1.04%, increased the
percentage calf crop 6.3% per 100 cows and produced calves
earlier in the spring. The value of additional beef produced,
together with the decreased death loss was estimated at about
$6.50 to $7.50 per cow in comparison to $3.67 expended for supple-
mentary feed.
2. The feeding of concentrates to cows in winter increased the birth
weight of calves about 5 pounds per calf, and produced calves
weighing 18 lbs. heavier at weaning time.
3. With reasonably adequate winter management and controlled
breeding methods, the cows in the rice-straw group averaged a
66.6% calf crop, and the rice-straw-concentrate cows averaged
a 72.9% calf crop. With better shelter and a selected herd of
cattle the calf crop should be at least 85%.
4. Strong, mature cows wintered on rice straw on good, native grass
pasture alone, may go through the winter in normal condition and
raise good calves without extra feeding. The weaker and older
cows, or the young heifers with calves are most likely to suffer from
shortage of feed during cold weather and should receive addi-
tional care. But the stronger cattle will also benefit from feeding
by earlier breeding, producing larger calf crops, and reduction in
death losses.
5. Apparently no benefits resulted in this area from feeding minerals,
other than salt. This does not mean that mineral supplements
are not needed in other parts of the state, particularly in the
upland sections or in other parts of the coastal area.
Wintering Beef Cows In the Rice Area
By
M. G. Snell, C. I. Bray, F. L. Morrison, Murl Jackson, and A. S. Gates
in cooperation with Swift and Co., LaJ^e Charles, La.
In 1938 Swift and Co. of Chicago located a branch packing plant
near Lake Charles, Louisiana, on an old rice farm of approximately five
hundred (500) acres, 400 acres of which was offered to the Louisiana State
Agricultural Experiment Station for cooperative live stock and pasture
experiments. One of the original projects begun in 1939 dealt with the
question of wintering rations, and mineral supplements for beef cows
in the rice area. The object was to determine the effect of winter
feeding and mineral supplements on calf production, winter gains of
cows, and the reduction of winter losses.
The leading cattle parishes in the state are in a large measure
the parishes in which the largest amount of rice is grown. Rice
growing and cattle production go well together. Rice is not usually
grown on the same land year after year, but in rotation with pasture.
A common system of management is to grow rice one year and then
allow the land to lie fallow one or two years as pasture. One reason
for pasturing fallow rice land is to eliminate red rice. Another reason
for maintaining cattle in this area is the utilization of rice straw, rice
stubble and second-growth rice. There is also considerable grass land,
not in cultivation, available for grazing. The winter climate is mild,
due to the proximity of the Gulf, and cattle run out the year round,
with only natural shelter and with little extra feed.
This experiment was planned in 1938 by Dr. M. G. Snell, Associate Animal Husband-
man, in cooperation with Swift and Company of Lake Charles, Louisiana. The land and
catde for the experiment were furnished by Swift and Company. The work was in im-
mediate charge of Mr. F. L. Morrison, Research Assistant. Dr. Snell, a captain in the Officers
Corps, was called into the service in February 1941. In November 1941, as a Major in the
Armored Division, he was stationed in the Philippines and became a prisoner of war after the
fall of Bataan. F. L. Morrison was given military leave in November 1940, and was
succeeded by Murl Jackson who was called for military service in June 1942. C. L Bray, the
author, assumed charge of the work from the fall of 1941 until the close of the test in
October 1942. Mrs. Aldina S. Gates, a graduate student in Animal Industry, rendered much
valuable assistance in assembling and tabulating the experimental records and writing up
much of the original material, which was presented as a graduate thesis, WINTERING COWS
IN THE RICE AREA, in partial fulfillment of the requirements for the degree of Master of
Science. Dale Taggart succeeded Murl Jackson as herdsman and did good work in caring
for the herd and keeping records of feeds and calving dates in 1941-42.
Due to changes in personnel during the experiment and the absence of those originally
in charge, it is probable that some items of information may have been omitted. The report
as given summarizes all the data available to the present authors.
The Louisiana Experiment Station and the catdemen of Louisiana are indebted to
Swift and Co. for providing the land and catde which made this experimental work possible,
and for the condnued cooperation of the officials of the company at the Lake Charles branch,
particulJirly John M. Powell, former manager of the plant, V. A. Gilpin, present manager,
and Robert T. Harper, Supt. of the Swift & Co. Stockyards.
While some of the best beef herds in the state are found in the
rice section, and advanced methods of management are followed by
many stockmen, the cattle industry in this area is frequently looked
upon only as a byproduct of rice farming, with little attention paid
to better breeding or good management. The percentage calf crop
in such herds is usually low and the cattle are of low quality. There
is too often a lack of sufficient pasturage and adequate winter feed.
It is believed that by better management and good breeding, cattle
raising in the rice area could make a more important contribution
to farm income.
Ninety-six (96) cows of common mixed breeding, typical of many
of the cattle in this section of the state, were purchased on the open
market in the fall of 1938 and divided into eight lots of 12 cows each.
It might be judged from the high percentage calf crop in 1939 that
only cows that appeared likely to drop calves were selected for the
test. Each herd of 12 cows had a native grass pasture of 40 acres,
principally carpet grass and Bermuda with a considerable amount of
sedge grass. One group. Lots 1 to 4, was wintered on rice straw and
pasture only. The other group. Lots 5 to 8, was wintered on rice
straw and pasture with 3 pounds of concentrates daily per head for
a period not exceeding 112 days each winter, usually beginning in
December and ending in March. The concentrate ration was made
up of 9 parts rice bran, 3 parts rice polish, and 4 parts cottonseed meal.
The minerals fed in this experiment were as follows:
PLAN OF EXPERIMENT
Group I
Rice Straw Only
With Pasture
Group II
Rice Straw and Concentrates
With Pasture
Lot Lot
2
4
3
1
or or
Salt 75%
Bone meal 25%
With bone meal in
Salt 75%
Bone meal 25%
With bone meal in
addition addition
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The mineral supplement for Lots 4 and 8 was changed in 1940
to 75% salt and 25% bone meal, and later to 50% salt and 50%
bone meal, with bone meal also fed separately.
As no natural shelter was available, cheap shelters were construct-
ed, with corrugated iron sheeting on the north side only, and an over-
head cover of woven wire and rice straw for summer shade.
Four Aberdeen-Angus bulls were supplied by Swift and Com-
pany for breeding these cows. As the two pastures for cows receiv-
ing similar mineral supplements were opposite each other across a
dividing lane, the plan was for the bulls to be moved across the lane
from one group to the other each two or three days, or more often
if necessary. With close supervision, such a plan would be effective;
otherwise it would not. The relatively good calf crop of 1942 in-
dicates that this method of breeding worked satisfactorily in 1941,
but may not have been as successful in the two preceding years.
The bulls were separated from the herds during the winter and fed
until approximately May 1. It was first planned to keep the Aberdeen-
Angus grade heifer calves to build up a permanent breeding herd, but
for various reasons it was found advisable to sell all calves at the end
of each summer.
WEIGHING
The cows and calves were usually weighed at intervals of approxi-
mately 28 days. Weigh days were made to correspond with the
beginning and end of winter feeding, also the time of weaning of
calves in the falL Weights were taken of calves at birth and the
weights and date of birth recorded.
DEATH LOSSES AND REPLACEMENTS
Until 1942, when cows died, or were slaughtered on account
of poor condition, they were replaced by other cows from the local
yards. Usually cows were selected that appeared to be in calf, though
a few were not. In most of the tables following, these replacement
cows have been omitted in making up the averages.
AMOUNTS OF FEED CONSUMED
The amounts of concentrates fed were 232 pounds per head in
1939, 336 pounds per head in 1939-40 and in 1940-41, and 276
pounds per head in 1941-42. The amounts of rice straw eaten ranged
from 1158 pounds to 1340 pounds per head in 1939-40, from 840 to
932 pounds per head in 1940-41, and from 379 to 421 pounds in 1941-42.
The 1942 feeding season was shorter than the two previous years,
and the rice straw was probably not of as good quality. In the first
year of the test feeding began in January and less feed was consumed.
There was slightly better grazing the last year of the test. In the
second year of the test (1939-40) straw feeding continued for a longer
period of time than in following years. There did not seem to be any
difference between the two groups in amount of straw eaten,
5
The following pages give the record of weights, death losses, and
calving records for the eight lots of cows. Also the rations and mineral
mixtures fed in each lot.
Lot. 1. Cows wintered on rice straw and salt only. Picture taken at the close
of winter feeding period, April 2, 1942.
TABLE I
—
Record of Weights and Calves
Lot L Rice Straw — Salt Only
Weights Calving Record
Cow Jan. Oct. Gain or
No. 1939 1942 Loss 1939 1940
1
1941 1942
1 707 840 133 C C c
10 565 790 225 C c c
15+ 673 C
17 793 890 . 97 C c C c
19* 677 630 -47 c C c
23 690 970 280 C c C
43 598 740 142 C c c
52 515 815 300 C c c
58 612 740 128 C c c c
80 748 835 87 c c c
81 575 880 305 c
87 553 955 402 c c
91 582 845 263 c c
Total 12 7615 9930 2315 10 8 9 8
Average 634.6 827.5 192.9
+ 15 No record after 1939 — Not included in weight average.
*19 Transferred from Lot 2, 1939.
Calves dropped 35. Percentage calf crop — 72.9%.
Loss ~ one cow, No. 15; no record — not included as loss.
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Lot 2. Cows wintered ou rice straw, ground oystershell. and salt.
Picture taken in May.
lABLE II
—
Record of Weights and C.\l\"es
Lot 2. Rice Straw — Salt — Oystershell
Weights Calving Record
Cow Jan. Oct. Gain or
No. 1 1939
;
1942 Loss 1939 I 1940
1
1941 i 1942
795 805 10 C c C
31 695 680 -15 c C
42+ 710 c
45++ 698 c C
46 508 775 267 c c C
59 570 910 340^ c c
69 600 790 190 c c C
76* 695 c . .
83 610 730 120 c c C
88 558 615 57 c c C
94 573 795 222 c c C
98** 670 855 185 c
1047 955 C
109Tf 680 c
Total 9 55"*^ 6^55 13-6 0 6 Q
Average 619.^ ~~2.S 152.*^
—
-2 Died Februan- 16, 1^41.
-45 Slaughtered November, 1941.
'"o Slaughtered March. 1942. ,
" S Put in Oct. 1939 — Weight 670 — Weights considered in totals.
~'04 Put in May 1941 — Weights not considered.
~"109 put in February 1942 — Weights not considered.
Calves dropped 31. Percentage calf crop — 68.29c.
Dead or slaughtered — 3,
7
Lot 3. Cows wintered on rice straw, Di-calcium phosphate and salt..
Picture taken April 2, 1942.
TABLE III
—
Record of Weights and Calves
Lot 3. Rice Straw — Salt — Di-calcium Phosphate
Weights Calving Record
Cow Jan. Oct. Gain or
No. 1939 1942 Loss 1939 1940
1
1941 1942
7 560 745 185 C c
12 692 850 158 C C
26 637 740 103 c c c
47 568 780 212 c c
53 653 835 . 182 c c
, 55* 620 c c
62 697 805 • 108 c c c
70 812 715 -97 c c c
73* 495 c c c
75+ 550 c
89 668 820 152 c c
90* 642 c c
106t 695
107t 555 c
108t 780
Total 8 5287 6290 1003 10 6 5 7
Average 660.8 786.2 125.4
*55, 73, 90 Slaughtered November 1941.
+ 75 Died November 1941.
tl07, 106, 108 Put in Jan. 1942 — Not included in weights.
tl06, 108 Not included in list o£ cows calving.
Calves dropped 27. Percentage calf crop — 61.4%.
Death loss — 1 died — 3 culled out.
8
Lot 4. Cows wintered on rice straw, salt and bone meal.
Picture taken April 2, 1942.
TABLE IV
—
Record of Weights and Calves
Lot 4. Rice Straw — Salt — Bone Meal
Weights Calving Record
Cow Jan. Oct. Gain or
1
1
No. 1939 1942 Loss 1939 1940 1 1941
1
1942
4* C
6 690 850 160 c C
21 640 750 110 c C C
24 617 715 98 c C c
38 642 890 248 c
48 615 780 165 c C
57 602 635 33 c c c
61 565 730 165 c c
63 603 875 272 c c
66 490 750 260 c C c
74 735 845 110 c C c
95t c
97**
99**
100+ c
101 + c
Total 10 6199 7820 1621 12 4 3 .9
Average 619.9 782.0 162.1
*4 Died June 24, 1939.
**97, 99 Put in 1939 — Died Feb. 1940.
t95 Taken out 1939.
+ 100, 101 Put in April 1940 — Weights not includeti.
Calves dropped 28. Percentage ca'£ crop ~ 63.6'"/r.
Death loss — 3 died — 1 taken out.
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Lot 5. Cows wintered on rice straw, concentrates, and salt.
Picture taken April 2, 1942.
TABLE V
—
Record of Weights and Calves
Lot 5. Rice Straw — Concentrates — Salt
Weights Calving Record
Cow Jan. Oct. Gain or
1
1
No. 1939 1942 Loss 1939 1940
1
1941 1942
5 687 640 -47 C c .c
13 573 770 197 C C c
16 532 755 223 c c C c
18 722 880 158 c c c c
22 630 . 705 75 c c c
29* 593 805 212 c c c
30 775 985 210 c c c
44 677 815 138 (• c c c
67 640 675 35 c c c c
78 492 625 133 c c c
79 533 810 277 1 c c c
93 720 740 20 ! C c c:
Total 12 7574 9205 1631 1 12 8 10 10
Average 631.2 767.1 135.9
*29 Sold June 26, 1942 — Included in final weights.
Calves dropped 40. Percentage calf crop — 83.3%.
Death loss — None.
10^
Lot G. Cows wintered on rice straw, concentrates, salt, and oystershell.
Picture taken April 2, 1942.
TABLE VI
—
Record of Weights and Calves
Lot 6. Rice Straw — Concentrates — Salt — Oystershell
Weights Calving Record
Cow Jan. Oct. Gain or
No. 1939 1942 Loss 1939 1940 1 1941 1942
11 488 645 157 C c
14* 602 C c
25 682 900 218 C c c
28+ 687 860 173 c c
35 500 855 355 c c
36 812 1065 253 C c
37 623 790 167 C c c
39 575 740 165 c c c
49 820 905 85 c c c
68 618 740 122 c c c
71 647 750 103 c c c
85 602 875 273
1
c c
Total 11 7054 9125 2071
1
10 2 11 7
Average 641.3 829.6 188.3
1
*14 Slaughtered in poor condition Feb. 1942.
+ 28 Killed by lightning after calving 1942 — Weight included.
Calves dropped 30. Percentage calf crop 63.8%.
Death loss — 1 killed by lightning — not included in deaths,
1 slaughtered.
11
Grade Angus calves produced from common cows. Lot 7 had a perfect calf crop
in 1942. Picture talten in late summer.
TABLE VII
—
Record of Weights and Calves
Lot 7. Rice Straw — Concentrates — Salt — Di-sodium Phosphate
Weights Calving Record
Cow Jan. Oct. Gain or
No. 1939 1942 Loss 1939 1940
1
1941 1942
2 625 860 235 C c C
8 817 810 -7 C c c
20 677 885 208 c c c
27 522 615 93 c c
33 692 755 63 c c c
34 652 635 -17 c c c
41 598 755 157 c c c
51* 832 c
54 553 780 227 c c
60 555 720 165 c c c
77 587 785 198 c c
84 510 695 185 c c c
105+ 675 c
Total 11 6788 8295 1507 11 6 3 12
Average 617.1 754.1 137.0
*51 Injured on weigh day — Slaughtered May, 1941.
+ 105 Put in June, 1941 — Weights not considered.
Calves dropped 32. Percentage calf crop — 68.1%.
Death loss 1.
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Lot 8. Wintered on rice straw, concentrates, salt, and bone meal.
TABLE VIII
—
Record of Weights and Calves
Lot 8. Rice Straw — Concentrates — Salt — Bone Meal
Weights Calving Record
Cow Jan. Oct. Gain or
1
No. 1939 1942 Loss 1939 1940
I
1941
1
1942
3* 798 c C
32 633 855 222 C c c
40. 803 1050 247 C C
50 533 825 292 C c c
56 650 785 135 C c c
64 615 795 180 C c c
65 692 815 123 c c c
72* 645 c c
82 707 725 18 c c c
86 698 705 7 c c c
92 575 780 205 c c c
96 597 795 198 c c c c
102+ 800 c
103+ 885
!
Total 10 6503 8130 1627
!
12 10 3 10
Average 650.3 813.0 162.7
!
*3, 72 Killed by lightning November 10, 1940.
+ 102, 103 Put in December, 1940. W\>':,u:hts not considered.
Calves dropped 35. Percentage calf crop — 76.1%.
Death loss — 2 killed by lightning.
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EFFECT OF FEEDING CONCENTRATES ON SIZE OF CALF
CROP
The percentage calf crop is of particular interest to the cattle-
man. One reason frequently given for poor financial returns from
cattle in the rice area is the low percentage calf crop, generally
estimated as between 40 and 60 per cent. The cows in this test
produced fair calf crops, though some of the lots had an extremely
poor record at least one year out of four. The cows receiving con-
centrates averaged a 72.9% calf crop for four years and those receiv-
ing straw only, averaged a 66.6% calf crop.
Out of 96 original cows, 7 had 4 calves in 4 years. Five of these
were in the groups receiving concentrates and two in the lots fed
no concentrates. Fifty-two cows had 3 calves in 4 years; 30 of these
had been fed concentrates and 22 fed no concentrates. This made a
total of 35 out of the 48 original cows (73%) in the concentrate group
that had 3 calves or more, and 24 out of 48 (50%) that had 3 calves
or more in the lots fed no concentrates. Lot 5, fed rice straw, con-
centrates, and salt, had the best production record, with an 83.2%
calf crop and no cows dead or discarded, 4 cows with 4 calves each,
and no cows with less than 3 calves.
Cows having only one or two calves were usually on experiment
only part time. The two cows killed by Hghtning in 1940 each had
two calves in two years. Table X gives the calving record of the cows
on the experiment full time and shows the number of cows with 4
TABLE IX—Calves Dropped in Four Years 1939-1942
Includes All Cows on Test During Four Years
Cows Fed No Concentrates
Lot No.
I
1 2 3 ! 4
Mineral | Salt
1
Only
Salt
Oyster
shell
Salt 1 Sak
Phosphate Bone meal
Total
or
Average
Calves dropped
|
35
Possible no. of calves | 48
Per cent calves 72.9
31
45
68.8
28 1 28
44 46
63.4 1 60.8
122 ^
183
66.6
Cows Fed Concentrates
Lot No. 1 2 3 4
Mineral Salt
Only
Salt
Oyster
shell
Salt
Phosphate
Salt
Bone meal
Total
or
Average
Calves dropped
Possible no. of calves
Per cent calves
40
48
83.3
30
47
63.8
32
47
68.1
35
46
76.1
137
188
72.9
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calves, 3 calves, 2 calves, or 1 calf in the various lots. The lots fed
concentrates in winter showed no cows with less than 2 calves in 4
years. In Lot 8, fed concentrates and bone meal, the only cow with
less than 3 calves was a rather fat cow that dropped 2 calves the first
2 years and then probably became too fat to breed. It is possible that
the bulls used in Lots 3 and 4, and in Lots 7 and 8 may not have been
sure breeders to judge by the poor calf crops in these lots in 1940-41.
In 1941, Lots 3 and 7 bred to the same bull had only a 37% calf crop,
while Lots 4 and 8 bred to the same bull had only a 25% calf crop.
Lot 6 also had a poor calf crop in 1940. There was no record as to
which bulls were used in each lot in any particular year. Lots 7 and 8
had excellent calf crops in 1942.
TABLE X
—
Calving Record of Cows Completing 4 Years Grazing Seasons on Test
1939-1942*
Fed Straw Only Fed Straw and Concentrates
Lot No. 1 2 3 4 5 6 7 8
Salt Salt Salt Salt Salt Salt
Mineral Salt Oyster Phos- Bone Salt Oyster Phos. Bone
Only shell phate meal Only shell phate meal
Total Cows Counted 12 9 8 10 12 11 11 10
Cows with 4 calves 2 0 0 0 4 0 0 1
Cows with 3 calves 7 7 3 5 8 6 8 8
Cows with 2 calves 2 1 5 4 0 5 3 1
Cows with 1 calf 1 1 0 1 0 0 0 0
* A few dry cows were sold in midsummer 1942.
EFFECT OF CONCENTRATE FEEDING ON DEATH LOSSES
The feeding of concentrates appeared to be very effective in
reducing death losses. Of the four lots fed concentrates in winter
only one cow died from natural causes in 4 years, with one other cow
reported as slaughtered after being injured during weighing. This is
practically 1% (1.04%) death loss per year, counting both cows. Three
cows in this group were struck by lightning; two in 1940 and one in
1942. These are not included from the experimental viewpoint in
calculating death losses. In the group receiving no concentrates (Lots
1-2-3-4) there was a heavier death loss. In Lot 1 (salt only) there is no
record of one cow after the first year, but this has not been included as
: a death loss. In Lot 2 (salt and oystershell) two cows were slaughtered
in poor condition, one in 1941 and one in 1942. In Lot 3 (salt and
phosphate) one cow died and three were slaughtered in poor condi-
I
tion in 1941. In Lot 4 (salt and bone meal) one cow died, one cow was
removed in poor condition in 1939, and 2 replacement cows died in
1940, making a total of 10 cows out of 48 that either died or were
slaughtered, making a loss of 23% in four years or 5.7% loss per year.
15
View of cows on native pasture used in the experiment shoeing type of shelter.
EFFECT OF CONCENTRATE FEEDING ON WEIGHTS AND
GAINS OF COWS
Feeding concentrates did not appear to have any permanent effect
on the hve-weights of cows over the 4 year period.. There might have
been a difference in favor of the cows fed concentrates had there been
as large a proportion of dry cows in the concentrate fed lots in 1942
as in the lots on straw only. According to the weight records of all
cows that went through the 4-year period or until mid-summer of 1942,
the cows fed no concentrates ma^e a total average gain of 162 pounds
or 40.5 pounds per year, and those fed concentrates gained 155 pounds
or about 39 pounds per year. With few exceptions, all cows gained
the first winter. After the first winter, the cows not receiving con-
centrates usually lost, on the average, 18 pounds more than the fed
cows during the winter feeding period, but gained back 19 pounds
more than the others during the remainder of the year. Cows raising
calves usually lost a little weight during the year, after 1939, while
dry cows averaged about 120 pounds gain per year. Of the cows that
raised calves in 1942, those in Lots 1 to 4, receiving no concentrates,
gained 130.9 pounds per head during the four years. Those in Lots
5 to 8, receiving concentrates, gained 140.2 pounds per head in the
four years. Of the cows which were dry in 1942, at the end of the
experiment, the 12 straw fed cows had made an average gain of 233
lbs. as compared to 194 lbs. average gain for 8 dry cows in the straw and
concentrate group. This unusual showing for the straw fed dry
cows seems to be largely due to a gain of 312 lbs. each for the 4 dry
rows in Lot 1. .
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Table XI is a record of weights and gains based on individual
12 month records of cows raising calves as compared to dry cows. Only
cows going through 3 or more years of the test are included. The
table covers 332 cow-years (number of cows x no. of years). Two
hundred and thirty-two of these cow-years are of cows raising calves
and 100 are of cows not raising calves. In the first 4 lots, fed straw
only, cows raising calves averaged 1.06 pounds loss per year as com-
pared to an average loss of 4.14 pounds for those receiving concentrates.
Dry cows, on straw alone, averaged 123.5 pounds gain per year, and dry
cows on straw and concentrates averaged 154 pounds gain per year.
EFFECT OF CONCENTRATE FEEDING ON TIME OF
BREEDING, BIRTH WEIGHT OF CALVES AND
GROWTH OF CALVES
Not a great deal of difference can be shown in regard to the
effect of supplementary feeding on early calf crop. Table XII gives
the percent calf crop, average age, average gain, and rate of gain for
the last three years of the test. In 1942 the calves in the concentrate
fed lots averaged I8V2 days earlier than the calves in the other lots,
and made on the average 7.5% faster gains. In 1941 the calves from
the straw fed lots averaged 4 pounds less at birth but for some reason
made more rapid gains up to weaning time. In 1940 there was a dif-
ference of over 5 pounds in birth weight in favor of concentrate feed-
ing, and the calves made more rapid gains. The average for the three
years showed 8 days earlier calving, 4.8 pounds heavier calves at birth,
and an increased rate of gain of calves from the concentrate fed
cows.
Intervals Between Calves
For cows having calves two or three years in succession the inter-
val between calves was about 13 months for the concentrate fed lots
and 13V2 months for the lots on straw alone. Cows missing a year
averaged about 22 months between calves in either group. Of the
cows calving in June, July, or August only about % brought calves the
following year. Had the bulls run with the herd all the year round
these cows would probably have produced fall calves. Of the cows
raising four calves in four years the average interval was 11 to 12
months between calves for the concentrate fed group, and 12y2 to 13
months between calves for the two in the straw fed group.
Death Losses in Calves
The death losses among calves was very low. So far as known
there were no abortions. Two young calves were reported missing
in 1942, and one large calf died suddenly in Lot 5, the same year. An
autopsy failed to show the cause of death.
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*
MINERAL FEEDING
In this test, the feeding of mineral supplements did not appear
to be of any particular benefit, and might even appear to have had
a detrimental effect rather than otherwise. This does not mean that
mineral supplements are not necessary in other parts of the state,
particularly in the upland sections. Evidently there was no parti-
cular need for extra calcium (lime) or phosphorous for beef cows in
this area. The consumption of salt and minerals in this experiment
was low, which may be sufficient evidence that the cows were not in
serious need of calcium or phosphorous supplements. The following
table gives the average amount of minerals consumed during two
12-month periods of the test, 1940-41 and 1941-42.
Table XIII. MINERAL CONSUMPTION — 1940-41—1941-42*
Cows Not Fed Concentrates
Lbs. Per Month GramS Per Day
Lot
Total Lbs,
Consumed Salt
Oyster-
shell
Di-Sodium
Phosphate
Bone
Meal Salt Calcium Phosphate
1 .58 .58 8.77
2 .38 .285 .095 4.31 .575
3 1.08 .81 .27 12.26 .351
4 1.17 .878 .292 13.28 4.125 1.933
.56+ .56
Cows Fed Concentrates
Lbs. Per Month Grams Per Day
Lot
Total Lbs.
Consumed Salt
Oyster-
shell
Di-Sodium
Phosphate
Bone
Meal Salt Calcium Phosphate
5 .506 .506 7.66
6 .43 .323 .107 4.88 .647
7 .72 .54 .18 8.17 .234
8 .933 .70 .233 10.59 4.324 2.027
.66+ .66
*Spring 1940 to Spring 1941, and Fall 1941 to Fall 1942.
+ Bone meal alone.
Since the consumption of mineral matter was low, it is question-
able whether any conclusions can be drawn in regard to any possible
adverse effects of mineral feeding. The cows receiving minerals did
not produce as high a percentage of calves as did the lots receiving
salt alone. There were also more death losses in the lots receiving
minerals than in the lots on salt alone. The lower calf crops in Lots
2 and 3 and Lots 6 and 7 might have been due to the use of bulls that
were not satisfactory breeders. This would not explain, however, the
heavier death losses in these lots compared to those on salt alone.
Since the same minerals used in this test have been consumed in much
larger amounts by cattle in other places, without adverse results, it
may be supposed that the higher percent of death losses in the mineral
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fed lots were due to chance or to other causes than mineral feeding,
unless future tests should prove otherwise.
The conclusions from this and from a previous experiment con-
du.ted at Crowley* is that good feeding is of greater importance in
preventing death loss in this area than is the feeding of mineral supple-
ments, unless a mineral deficiency is clearly evident. The require-
m.ents for minerals in this area is deserving of further investigation.
APPLICATION OF EXPERIMENTAL RESULTS TO FARM
PRACTICE
Wintering Methods in Louisiana
In Louisiana, grade beef cattle are very rarely kept up and fed in
winter, as is done in the north, but normally run out on pasture or
woodlands, or in stalk fields, or stubble fields with little supplementary
feed other than cheap roughage such as straw, or rough hay, with
sometimes a limited amount of concentrates. The amount of supple-
mentary feed supplied depends entirely on the amount of natural
forage available, the severity of the winter, and the condition of the
catde in fall and early winter. In South Louisiana some green grass
may be found almost any time during the winter months. In some
years white clover will be found in bloom in January or February,
but on the other hand there may be killing frosts as late as March,
enough to temporarily kill all green growth. In normal years, beef
cattle with fair pasture will eat no hay or straw after the tenth to the
* In 1935-37 Snell conducted an experiment in wintering beef cows on the farm of
Chester Hyde near Crowley, Louisiana, to determine the effect of winter feeding, mineral
supplements, and rye grass pasture on the weights, mortality, and calf production of cows
wintered principally on rice straw. Seventy cows were divided into five lots, from 11 to 16
cows each, and wintered as follows:
Lots I to IV were grazed on rice stubble and fed stacked rice straw and salt. Lot I
received no other feed. Lot II received a mineral mixture of two parts of bone meal and
one part salt. From December 19 to April 23, the cows in Lot III reecived a feed mixture
nine parts rice bran, three parts rice polish, and four parts cottonseed meal, 3 pounds daily,
but no minerals other than salt. Lot IV received the same feed mixture as Lot III and the same
mineral mixture as Lot II. Lot V was wintered on a rice stubble field seeded with Italian
rye grass, with mmera! mixture and stacked rice straw and also three pounds of concen-
trates daily from February 12 to April 23. In 1936-37 the test was repeated with 58 cows,
from 10 to 13 per lot, with no concentrates fed to Lot V on Italian rye grass.
All groups lost weight during the wintering period with the exception of the dry cows
in Lot IV (minerals and concentrates) which maintained the same weight. The cows that
received concentrates lost less weight than the lots receiving no concentrates.
Out of a possible 128 calves in two years, 66 calves were dropped and 54 raised, or
approximately 51% dropped and 41% raised respectively. In the two lots receiving feed
both years. Lots 111 and IV, all calves dropped were raised, compared to a 36% death loss
of calves in Lots I and II receiving no concentrates. Lot IV, receiving both concentrates and
minerals, raised a 62% calf crop.
The calves from the two lots receiving concentrates were heavier when weighed in June
than those from the lots fed no concentrates. Fourteen cows died during the two years, a death
loss of 10.6%. The death loss in Lots I, II, and V was 15.2% compared to 7.2% for Lots
III and IV fed concentrates. In Lot IV, receiving minerals and concentrates, only two cows
died in the two years and they died during parturition. The results in regard to mineral
feeding were inconclusive.
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fifteenth of March. However, if cattle are in very poor condition
in March, a hard freeze or sleet storm may result in heavy death
losses unless extra feed is supplied.
According to extension workers with beef cattle, possibly 75%
of the beef cattlemen in the state are now practicing some form of
winter feeding, as compared to an estimated 15% who did any feed-
ing 20 years ago in the days of the cattle tick. Under such conditions
cattle losses might run as high as 20% in some herds in a bad winter.
In the same areas today cattlemen are culling their herds more care-
fully in the fall, and marketing their broken-mouthed cows and weak
cattle, and reducing death losses to a marked degree.
If only a limited amount of feed is available, the cattleman will
often separate and feed only such cattle as appear to be most in
need of feed. This practice has good logic to recommend it, as some
cows are able to put on good gains under conditions where others lose
weight. Cows with young calves or those due to calve early need
more feed than dry cows that are to calve in summer. Old, broken-
mouthed cows usually need extra feed, though it is better practice to
cull and market such cows in early summer. Weaned calves should
always be fed. If calves go through the winter without extra feed,
they are usually set back so that it will take several months of sum-
mer grazing to regain their fall weight, and they will not make full
growth until four or five years of age. If yearlings are fed good roughage
in winter with a pound or two of cottonseed meal or its equivalent
they will start off in better shape the following spring and will be
much larger as two-year-olds.
Feeds To Use In Wintering Cows
The cattleman will naturally use first whatever cheap feed is
available, first of all such feed as the cattle can gather for themselves,
and secondly, cheap roughage produced on the farm. Where the
natural supply of forage is insufficient the first need of the beef cow is
for fuel to maintain body heat, and cheap roughage will supply heat
units at the lowest cost. Feeds like straw, corn fodder, and cotton-
seed hulls have a relatively higher value for wintering stock catde
than for feeding fattening steers or dairy cows. The beef cattleman
is justified in using these cheap roughages as much as possible. Grass
hay or pasture clippings stacked in the field is often used for winter-
ing. Hay that has been rained on, so much as to be unsaleable or hay
too weedy to sell will be eaten readily by cattle if thrown into rough
stacks and held for winter use. Silage is used on a few farms but
is not as important here as in the north, because of grass being avail-
able during all but a few weeks of winter. Cottonseed hulls are con-
venient to feed with cottonseed meal and are used a great deal in
the cotton section.
The second need is for a limited supply of protein supplement.
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which in this state usually means cottonseed cake or meal, or some-
times cottonseed. A pound to a pound and half cottonseed meal
per day for wintering a cow or a yearling will supply both protein
and phosphorous, and will help materially in bringing the cattle
through the winter in good condition. A pound of cottonseed meal
per day supplies as much phosphorous as the animal would normally
eat in a mineral supplement, and in addition supplies about the same
heat and energy as a pound of corn.
References
Potter and With\combc (27j of Oregon, state that oat anJ h.ir cy s.raw supp'.cnientcd
with cottonseed cake makes a good subsdtute for alfalfa ha\-, where it is intended merely to
maintain the animals through the winter without an\- gain in weight. Withycombe reports
that straw can be substituted for hay at the rate of 1 Vi pounds of straw for f pound of hay.
The advantages found in feeding straw were due entirely to the low cost of straw.
Henley (19) Florida, found that feeding cottonseed cake on pasture or on a range was
a much cheaper method of wintering the breeding herds than feeding cottonseed meal and
silage in dry lot.
Vinke and Arnett (33) of the Montana station, reported that cows wintering on cheap
roughage such as corn fodder, corn silage and straw made an average winter gain of 54.4
pounds and produced calves weighing more at weaning time than from cows fed alfalfa hay
and cottonseed cake.
Lantow (22) New Mexico, fed cows on the range 1 pound per day and calves Wi pounds
per day of either cottonseed cake or ground yellow corn. The cows receiving cottonseed cake
gained 56.9 pounds in 84 days as compared to 8.9 pounds gain from ground C(jrn.
How Much Feed Is Necesary
One can not say definitely how much supplementary feed cows
will need in Louisiana nor how much weight a cow should put on or
might lose in winter. To . decide this one must know the condition
of the cow, when she is due to calve, and how much feed the cow
can get for herself. A thin cow should put on at least 100 pounds
in weight during fall and early winter in order to get through to
spring grass and produce a good calf. On the other hand, a cow
carrying 200 pounds of fat can lose most of this without harm. Nature
intended the cow to use this fat for this particular purpose. The most
serious death losses occur after cattle have used up all their surplus
fat and begin to burn up other body tissues to maintain body heat.
Some cows will keep in good shape under conditions where weaker
ones will starve. The efficient cattleman will either adjust his num-
bers of cattle to his available feed supply, or will supplement his
feed supply so that his cattle will come through until spring grass
in fair breeding condition. Cows due to calve before grass comes
will need better feed than those calving in late summer.
Cows in this test averaged 1000 to 1200 pounds of rice straw
per head each w^inter during a period of 112 days. The cows receiv-
ing concentrates ate the same amount of straw as those fed no con-
centrates. All these cows had more pasture than many cows have in
the rice area. The cows receiving concentrates, had 3 pounds feed
per day for not over 112 days, some years less. The average cost
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of the concentrates for 3 years was about $3.67 per head. Two pounds
per day might have been as satisfactory as three pounds. Cows eating
hay from the stack will eat from Vz to % ton per head. A ton and a
half of silage or % ton of cottonseed hulls will approximately replace
y2 ton of hay.
Many of the cows wintered on rice straw without other feed
except pasture produced three or four calves in four years and made
satisfactory gains, but they had better than average pasture. The
death losses were greater on rice straw alone and the calf crop not
as large as where concentrates were fed.
References on Feeding Methods
Black (4) reporting on 2 years work in grazing beef cows found that cows maintaining
their weight or even losing weight during vv^inter made the largest summer gains on pasture.
Black states that the main consideration in wintering cows is to use the most economical ration
that will maintain weight.
Hart and Guilbert (18) California, suggest that if the cows are to be at a normal weight
by calving time in the spring that they must put on gains during the late fall and early winter.
Lantow (23) New Mexico, found when feeding 1, 2, 3, and 4 pounds of cottonseed cake
per day in wintering cattle the smaller amount; of cake showed the greatest profit. Heavier
feeding of cottonseed cake resulted -in slower gains during the summer.
How Much Supplementary Feeding Is Profitable
The cattleman is in business to make money. If he can make
more money by feeding he will supply extra feed, otherwise not.
If $3.00 worth of extra feed will bring in $6.00 in increased gains,
oi- a corresponding saving on death losses, it is good business to feed.
If the cattleman spends $10.00 per head and gets only $9.00 increased
returns it is not good business. However, the benefits from increased
feeding will not be reahzed all in one year. Feeding cows in January
and February of one year can not greatly affect the number of calves
dropped in the spring, but may affect the number of calves saved,
may save some cows, and may increase the number of calves produced
the following year. Most cattlemen realize the value of feeding and
do whatever they believe will make them the greatest profit.
In this test the difference in percentage calf crop due to feeding
was about 6 per cent. That is, out of 100 cows there would have been
6 more calves dropped which if worth $35.00 per head would mean
a difference of $210.00. The difference in weight of calves at wean-
ing in 1942 was 36 pounds in favor of supplementary feeding, an
additional return of about $4.75 per calf, or $356.00 per 100 breeding
cows. A 5% lower death loss, with cows valued at $35.00 each,
would mean $175.00 saved per year on 100 cows, or $200.00 saved on
$40.00 cows, making a total of $741.00 to $766.00 increased returns
for an expenditure of $367.00 to $500.00 worth of feed.
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These are only estimated profits and death losses. Even in good
herds a death loss of 2 or 3 per cent might be considered normal
depending on how many old cows are kept. Many herds in the state
show much higher death loss than these recorded in this experiment.
Where an animal's resistance is lowered from starvation or any other
cause it is more likely to succumb to disease and more likely to die
from cold or from getting bogged down. The cattleman must main-
tain a reasonable balance between cost and income if he is to succeed.
Whatever suggestions are made here can only be considered as general
guides, and not as absolute requirements.
References on Profits From Feeding
Adams (1) California, found that the costs of producin<; calves to the end of the calendar
year in which they were born, varied from $22.47 to $58.70, and feed costs ranged from 41%
to 60% of the total annual costs. Adams states that economy of feed costs is best brought
about by improving the range or pasture and by the use of home grown roughage.
Black and others (5) Texas, state that ranchmen have the object in view, to winter their
breeding cows with a minimum ouday of feed and labor and still obtain a normal number
of good calves. Calves from cows fed cottonseed cake were on the average heavier at birth
and at weaning time than those fed no supplements.
Burdick and others (7) Colorado, state that ranches using less than $2.00 worth of winter
feed per cow consumed an average of $1.37 worth of winter feed and produced a calf crop
of 53%. The group using over $2.00 worth of winter feed per cow had an average cost
of $3.16 per head and a calf crop of 62% (1922-1924 feed prices).
Campbell and Rhodes (8) investigating beef production methods on Louisiana forest lands
found that with herds reasonably well cared for, losses ranged from 1.6% to 3%, and calf
crops ranged from 69% to 78%. Herds that were inadequately fed had death losses of 6%
to 8% and produced calf crops of 30% and 40%. Adequate feeding usually meant 1 to 2
pounds cottonseed meal with at least 4 pounds hulls or 8 pounds of hay per day. The calves
from the better fed cows were at least 5 pounds heavier at weaning time.
Cobb and Gayden (10) Louisiana, list the benefits to be derived from winter care as
follows: Prevents death losses, increases percentage of ca'ves, increases birth weight of '-alves,
increases useful life of the cow, reduces the number of bulls necessary for the herd, allows
young stock a chance to develop as they should and brings them into the herd earlier,
increases gains on pasture by allowing a quicker recovery from winter conditions, and by
maintaining thrift and vigor, the general health and resistance to diseases and parasites is
maintained.
Stanley (32) Arizona, reported that cows receiving cottonseed cake, bone meal and salt
produced calves averaging 5 pounds more at birth, but stated that feeding did not pay where
the natural forage was sufficient for maintenance.
Vinke, Dickson, and Arnett (34-35) Montana, found that cows might have heavy losses
in weight during the Avinter and still produce normal cah cs at birth. Cows might be wintered
on almost any kind of ration, but deficient rations could not be extended too long a t:mc or
into the calving season. Cows that made an average winter gam of 100 pounds produced
smaller calves than those that made an average winter gain of 32 pounds. Cows wintered on
cheap roughage such as corn fodder, corn silage, and straw produced heavier calves at weaning
time than cows fed alfalfa hay and cottonseed cake.
Wagnon and others (36) California, reported that the increased income per cow based
on a price of 8 cents per pound for calves at weaning time was $3.00 to $6. 36 per cow
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above the cost of feed. Where herds were fed cake on the San Joaquin Valley Ranj^e, California
the total pounds of calf production per breeding cow was (;vcr 100 pounds greater than where
no supplementary feed was fed.
Woodward, Clark, and Cummings (8) Montana, found that calves were slightly heavier
at birth from 3 year old cows that were heavily fed during the winter than calves from 3
year old cows on* limited feeding, but with the older cows there was not any recognizable
difference. The size of the cow had more influence on the birth weight of calves than the
type of feeding.
When Is It Necessary To Supply Minerals
The chief mineral deficiences in some parts of Louisiana are in
calcium and phosphorous. We do not know definitely that there
is any deficiency in other elements, such as iron and copper. On the
better lands of the state there appears to be no advantage in feeding
minerals.
Ground oystershell or ground limestone supply calcium, so also
will legume hay. Phosphorous may be supplied by feeding cotton-
seed meal or cottonseed cake in winter or by mixtures containing
bone meal, Di-sodium phosphate or Di-calcium phosphate. Rock phos-
phate used in commercial fertilizer should never be used in mineral
mixtures. The most effective way to supply minerals to live stock is
to apply lime and phosphorous to the land and let the cattle get their
minerals in the grass and other forages.
Where there is a known deficiency in mineral matter, as there
is in parts of Texas, Montana, California and elsewhere (References
5-11-12-13-14-16-25-26-28-29-33-37) the feeding of the right minerals
may make a great deal of difference in the growth and breeding
capacity of cattle. If there is reason to believe that a deficiency
exists, a simple mineral mixture of 20 parts salt, 40 parts steamed bone
meal, and 40 parts ground oystershell should be put out under shelter
where cattle can get it freely. They will not eat more than is good
for them. Salt should be supplied separately in addition.
It should not be thought that because outstanding results have
been obtained from feeding minerals in places where the soil is deficient
the same good effects will result anywhere if minerals are fed. Minerals
will not take the place of feed.
References on Mineral Feeding
Hart and Guilbert (18) California, state that where the forage on a range consists
largely of bur clover, foxtail, wild oats, needle brome and salt grass, a herd of 225 head
of cows produced only 68 calves after one year on this range while on this same pasture
two other herds fed bone meal weaned 71.5%. and 85% calf crops one year and an 86%
and an 88% calf crop the following year.
Knox and others (21), New Mexico, report that on deficient range cows ate 9 to 14
pounds of di-calcium phosphate a year, equivalent to 12/4 to 18 pounds of bone meal.
Breeding cows receiving a phosphorus supplement produced more living calves and heavier
:alves than the cows which had no supplement. The average retmm for each dollar spent
on mineral supplements was $16.17.
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Lantow (22), New Mexico, states that minerals will not replace the benefits derived from
f the protein of cottonseed cake in winter. Heifers having their first calves did so with greater
ease and less death loss and had stronger calves when they had access to calcium and phos-
phorus supplements.
Palmer and GuUickson (26) state the use of calcium and phosphorus supplements will
not prevent or cure abortion or reduce sterility in catde, but that bene meal or o:her phosphorus-
bearing mineral supplements will usually make breeding more regu'ar.
Reed and Huffman (28), Michigan, found that "Complex mineral m xturcs miurcd the
health of the cows to which they were fed." There was no ev dent advanta:^e and some
danger in feeding minerals unnecessarily.
Schmidt (29), Texas, found that cows getting bone meal on a phosphorus deficient range
raised calves weighing 21 pounds more at 200 days of age than those receiving no supple-
ments. In one test, 5 out of 44 test cows (mineral feed) and 13 out of 50 control cows died
during the second year of the test. Fifteen of the cows receiving no minerals developed
"creeps" during the summer of 1925.
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APPENDIX
CALCIUM AND PHOSPHORUS IN BLOOD SERUM
A good index of phosphorus deficiency is the phosphorus con-
tent of the blood serum. Analyses of blood samples for calcium and
phosphorus in this test were made by A. P. Kerr, State Chemist, in
1939-40. Table XIV gives the results of the analyses in milligrams
of phosphorus and calcium per 100 cc of blood serum. Five milli-
grams (5.0 mgs) of phosphorus and upwards is considered good, 4
mgs and above is low to medium, and 3 mgs or less indicate a seri-
ously low phosphorus intake. The calcium content of the blood
is regulated by the parathyroid glands and does not vary as much as
does phosphorus. Calcium in the blood serum usually varies from
9.5 mgs per 100 cc serum up to 11 to 12 milligrams.
ANALYSES OF BLOOD SAMPLES FOR CALCIUM AND PHOSPHORUS
Table XIV Feb. 9, 1939 — Feb. 26, 1940
PHOSPHORUS. Milligrams Per 100 cc Blood Serum
Lot Lot Lot Lot Lot Lot Lot Lot
Date 1 2 3 4 5 6i 7 8
2-9-29 4.83 4.96 4.30 5.81 4.72 5.55 6.01 4.91
3-23-39 4.16 3.59 4.62 3.69 3.98 3.74 4.02 4.19
6-1-39 5.83 5.37 2.68 4.14 5.17 4.83 5.44 4.14
6-29-39 5.14 2.14 2.54 2.54 3.72 2.98 4.44 3.16
10-4-39 3.99 3.45 3.64 1.93* 3.43 2.28 2.34 3.19
10-14-39 4.01 2.95 3.93 6.08 3.50 4.25 3.25 4.59
2-26-40 3.89 3.62 4.54 4.48 4.15 6.06 7.14 4.86
Average 4.54 3.72 3.75 4.09 4.09 4.24 4.66 4.16
* Possibly an error.
CALCIUM. Milliigrams Per 100 cc Blood Serum
Lot Lot Lot Lot Lot Lot Lot Lot
Date 1 2 3 4 5 (3 7 8
2-9-39 9.86 9.93 9.86 9.84 9.18 10.23 9.74 8.81
3-23-39 10.97
.
10.77 10.30 10.85 11.10 10.95 10.95 10.20
6-1-39 9.29 9.58 8.19 9.33 9.44 9.50 9.61 9.52
6-29-39 9.71 9.42 9.57 9.64 9.66 9.42 9.77 9.80
10-4-39 10.18 10.52 9.89 10.14 10.23 10.38 10.25 10.09
10-14-39 9.82 - 11.40 10.32 9.10 9.55 10.45 10.14 9.55
2-26-40 9.53 9.94 10.25 10.32 10.18 9.58 9.16 9.82
Average 9.91 10.22 9.78 9.87 9.90 10.07 9.94 9.68
The analyses for phosphorus shows that the blood samples rarely
were above the 5.00 mgs level, even in the mineral and concentrate
fed lots, and were usually below the 4.00 mgs. level during the latter
part of the summer. The phosphorus content of the blood usually
declined after June 1st, and continued to decrease until the middle
of October when there was usually a slight increase. Lot 7, receiving
both concentrates and di-sodium phosphate, showed a higher con-
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centration of blood phosphorus during the winter feeding periods in
February 1939 and in 1940, but was lower around October 4th than
in most of the other lots. The three lots receiving both concentrates
and miperal supplements showed a higher phosphorus index than
those receiving minerals mixtures alone, however. Lot 5, receiving
concentrates but no minerals, seemed to run consistently lower than
Lot 1, receiving neither concentrates or minerals. This may be with-
out significance.
The blood calcium index was quite uniform in all lots with no
variations of special significance. In Lots 2 and 6, which received
ground oystershell, the average was slightly above 10 milligrams per
100 cc, but the margin over the check lots was very slight.
As a check-up on these analyses, in September 1944, blood sam-
ples were taken from two groups of grade Angus heifers grazed on
these same fields. Half of these heifers were on unfertilized land
where Lots 3 and 4 grazed during this test, while the remainder were
on similar land which was limed and fertilized, in 1944. The phos-
phorus in both lots was above 5 milligrams per 100 cc serum. The
heifers on unfertilized pasture showed a slightly higher index than the
others, being 5.24 compared to 5.09 mg. for the heifers on the fertil-
ized pasture, indicating that there was no marked phosphorus defici-
ency in the native unfertilized pasture. In the test for calcium tlie
heifers on limed and fertilized pasture showed a noticeably higher
calcium index, being 12.76 mg. compared to 10.03 mg. from the un-
fertilized pasture.
These analyses indicate that the native pastures are not seriously
low in phosphorus at least for mature cattle. Although the average
blood phosphorus in Lots 2 and 3 was below 4 mg. per 100 cc, this
is not as low as in some tests reported by Knox, Benner and Watkins
(21) of New Mexico, even for cows receiving di-calcium phosphate.
These investigators doubt whether 4.0 mg. phosphorus is the minimum
level consistent with good health in range cows.
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